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arch is analyzed for the partial load 1-0-2, acting alone or combined with the
corresponding partial load immediately to the right of 0. The analysis is made
complete, including stresses and deflections. Similar analyses are made sepa-
rately for the partial loads 1-2-4, 2-4-5, 4-6-8, and 6-8-9, intensities 3-2,
4-5, 7-6, and 8-9 being assumed equal to unity.

If the arch is symmetrical and if it is known that the final trial loads will be
symmetrical, the partial loads may be applied in symmetrical pairs; otherwise
a separate analysis is required for each partial load on each side of the
arch.

The deflections, stresses, and other required functions are determined for
each of these unit radial loads for each point at which such functions are
needed and the results are tabulated. Similar unit load computations are
made for unit tangential loads and unit twist loads. Also, to allow for the
effect of cantilever foundation movements on arch deflections, analyses must
be made for concentrated unit thrust, unit shear, and unit moment at the
abutment. An analysis for temperature drop is also required, but, the tem-
perature change being known, this is a direct analysis. The results of all these
analyses are tabulated. Radial, tangential, and twist deflections are listed
separately.

Suppose that after the unit load analyses have been made it is desired to
find the deflections at point c, diagram a, Fig. 56, caused by a given set of
trial values for 1-0, 4-2, etc. From the table of results of unit load computa-
tions read the radial deflection caused by the load 1-0-2 with 1-0 = unity.
Multiply this value by the trial value of 1-0. Do the same for 1-2-4, 2-4-6,
etc., also for each of unit loads for tangential shear, twist, and concentrated
abutment loads, and add the results to get the total radial deflection. The
temperature deflections are also included. Find total tangential and angular
deflections in the same way. Oblique loads, such as earthquake inertia, are
resolved into components and included in the trial radial and tangential
loads.

If the deflections thus computed do not agree with the cantilever deflec-
tions (computed separately), new trial values are assumed.

The application of the unit load system to isolated cases of special arch
forms is of doubtful advantage. After the table of unit load deflections is
computed, the effect of numerous sets of trial loads may be found with reasona-
ble rapidity. However, the preparation of the table of deflections is laborious.
With only four arch divisions, as illustrated in Fig. 56a, if the dam is unsym-
metrical, a complete arch analysis is required for each of nine unit radial load
patterns, also nine tangential loads, nine twist loads, three abutment con-
centrations, and one temperature, making a total of 31. The physical and
trigonometric functions are constant for all of these analyses and load func-
tions are much simplified. Nevertheless, the labor is appreciable. Conse-
quently, unit pattern loads are generally useful only where a standard arch
form can be adopted. In such case, tables can be computed once and for
all and used repeatedly.